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(54) [f£iB<o£ffc] ^«ftttfBsr^9^^«>RSS^ 



(5?) [«^] 

[HQ] ^^HSWSffcu wwtsnfetr* hust 

>7Xr>iy>hZLZ>v? he9BLfc<fctfSlJMB«3 2 
free? h&BL%J:Vm\®EfrZ2a>U&l£x>?* 

4. =2>iJriUS3 4^^mt/ 1 fjavwbWix 




* * •;> ^lUHl^ ct tfffia fcfiWT £ XS, 
OTSUCi&IStf&XS. 

& 

( b ) PIES! 1 INMKEa#41£tilU maetMto 
rtft€StrliB* l ^M±K«fflS£«isrr*X«* 

*K£ 0 , fly EaS5ij&?=rt ic g®sa&«S £ *x&& 

u. mim2wmm<>cm*\±j-?+^y%ifeux. Mia 

■FfcBflWfcXffl. 

( g > wrasr3«««tc»«?L*««'r&xe. 

^tt?i0>«&0Rcc ti. iyia^ 3 ? ? > ^ 

i^fg^mr lam 2 *fc&tlox J: «j << 

[15^5 ] IS*® 3 2 fcli 4 ia^C-4^i^^H5§ 



(2) 4*^2 00 1 -2 1 7 40 5 

2 

[lS*Jf 6 ] ¥&{$mm<C'3ffilCj&&$tltcM I S F 

^.mmm^m^ t , ma.* 3 $ 
n. if^ss^e^^cc-T^g^BiiiaM isfet 

or ^ - * > ^is^fc^^r &w»-c»« ^n^ci^r 

ET<L, BV&MI SFET±(C«S«tkA:»ltt«ia 

i. Btia^ 1 9&«tt<D£^dtcc^.a$ti. B?ia* 1 mm 
20 i . srsa t' y h eaa>«n^ ^ $ ntcv- << v 0 * - ju a 

MISFETC-V-A- Kb^>il/'C»^*«<* 

30 s^3^m^^orx^^>i? r 5i^th^wt'^rmr' 
[ ig^e 8 ] Ig^Jf 6 S ^cii 7 la^^zS^SH^ 

lata t v v wm<Dm&tt&X'<ib2>m3 'tmmstc&m 1 

40 |?!a*3 5 ! MUHIttV U a >Bf(fclS*6S •? . 
Ufa* ^ ? K^*-^A-<-ifti>> 
II ^ > M f fcR3- 6 ^ C £ £«8fe T ^Si*£6!g» 

[ 0 0 0 1 ] 

g4a^O'-C-<D^^I«tC^L/, 49^. DRAM (O/rksni 
c Rantfcm Acc-ss btenorv> £WT&4^#£^B£^-S 

50 [ 0 0 0 2 3 



3 

* y % JU*, *n£3g*RT£ 1 fliOM I S F E T (fctetal 
Insulator Semiconductor Field Effect Transistor) 
t. COM ! S F E T Ki«Jfc*M»3 titc 1 ®<D\mW 
iWfflfiSH» <**m>-*> itntesns. 
[ 0 0 0 3 3 >*y -b&mtRmoiM I S F E Ti£. @S 

zm+MmMx-® & fttci-msmic mat * n. £ i 

«Ss4t3 J: O' V - * , K W > &»»Bfrr *— tfG^aSWl 
SsJTC'S.'sasn*. CtDMISFETt*. Maio<£>£t* 
*«K 2 Wi£fi£<* n, 2 o<c-M ! S F E T y - 

A * K > <4£*ftW*> ^BJSaSttW*^**!? 
^^n&o fcf*HK*. 83sSM i SFET<»±ll|itcag 

£. * * IU O < miEM j S F E T<7>±l|Hci£ 

[ o o o 4 ] *mft&fnmm&v>mmtt * * av* 20 

l*c£g$n^ 0 t*fcM****Jti>* - - b* 

v h > (COB : Capacitor tt/er Bit-line > 

it. COB«e©DRAM*M*f 
[0 00 5] COBSIiifcfteJrr **/<S.'$fl> 
TSWSi M I S F E T^4W#«tt^«:ffCtT«tfM 

Effi-T — # D R A M<D > U feJl'tt&A 30 

ft'i^sni-tft-cJBiuisn** c<z>fc*>. b-? r^««sa* 

o r oat,* J: ^ teJuxft^afflr^^ 

1 0 0 0 e ] &<\#^^mTFvw&R&mxr ztcit 

-e * £ cc jftB U . ^^ttTl^rt^ftJNnX'tST 1 
ID*«JW4, *©»3 6«C«t»v;a>iH&«ll» 40 

r. HPWftKtM K^*-^^— tf-ft«j(tr*. C 

fciil*#«ttn^fiat$n4«»JBlivyrs>K so 



4MH2QO 1-2 1 740 5 
4 

^?Lfax a^j^^m\tm(C'^y^>^y om 

£->j*b'-, h^clv^-c^b'^ MSJix?*>*$ 
b? h«a*ffl^SBB^&C < !:ti^<^^ib'9 h^i 
[0 00 8] 

[0 00 9] *r, «*»X7l«KT-C*t«BL**Dir 

a6^>, b';« r^DRAM©>^y^^CCSlR53hfe@ 
C<omE0Mt^^^is}l<o^^^^^iz^ 

<. C<DJ:^RW«>**ft^yri>*ftib^tr? h 
^•ifflU <b> h^fel) ^^^n^Ciir^^, 

[001 1 ] *^8oeBgt*, mmtztifcv? 
[0012] **m<ommt. i&mtzntct:? 

[00 13] -^^cr.g^ti. +&cm*t&Viv> 



(4) 

5 

[ o 014] ^m<^Wiid^^ic^<c^<om^^m 

t 0 0 1 5 ] 

i o 016] *^m<D¥mt&&m$z£&<Dm&*& 

i: t>'*3 *8II* .» < * - ^ > ^ U X * fr * ^IMM 

fcJMSa&mu ^ l Jfe»J«tecfcCJ 5 + fr * **e»B 

[ 0 0 17] **W®*«#SSB»iSH<C«36 

y^fcuxm 1 ^|go>^fi*id^-«® J: 0 (£< 

K * — ,«U X-s — *r £ c5fia»«:IB 5 SI 3 ffl«Hl«SA 

u m3mmiz&&ftz&!^2>*><DX'&z>. 
[o o i a ] ccc«2$6as»t*, *3$&*ea:**oT 
x^^v^jg^th^wr^tm-c^^n, &3*&&tt 30 

[ 0 0 19] *^<D^&f*£fRBBS»SI*. 
fi®£H*C«s£3ftfcM I SF ET£. MISFE7& 

t. t- ? tm±<D* + ?*mmt. * + ?7-&im% 40 

Ad ft, KISSgS^^SS^T^Si M ISFET 

<j> v - ^ - vv<(>t ux&&? *>¥mmmt 

■c* -> r, &mm*&* * ? -7- mmiciti u x m 
eyeJBAsn. *fr ?7^&j^i£M3ss$£iiKftbrx 

[002 0 3 ^jfeiscc^ittRSBaassiSi*, ^ 

iSftSSO^ffifc^A $ ftfcM iSFETi, MISF so 



44H2 0 0 1-2 1 7 405 
5 

E T ±tCi£A3 ftfclT ! tettfi i , £ 1 $&$fi<£B3£i3 

tc^g£$n, ^ i o &K>Ui5X"?:<Dmm 

awitc^Asn&wttBflisssgR^i, m3&wm 

MI SFETCV-X - KU-Y>£U*C8fevr*4^i* 

^Sii^e^*-? x , Kttm^if ^ k ■> * -^^^ 
-y-icttuxm e&gwc m& $ n. ^k-?*- ^ a 

[002 i ] ccx\ bmm<»&mffix'&zm3 

Bft*f »J >HlbM^^JQc K> , + fry ^m^tli^ /clt^ 
[ 0 0 2 2] cn%^«($Sf3lsl§&^g<Di^r^** 

[ 0 0 2 3] 

[ 0 0 2 4 ] tn&0>&& 1 > ill HB ! 2 1*. 
cr>— ^Sfe<D^^'C*>^>DR AM <D/naraic Randccu .Acces 
s Memory) <^l?je^^XfIietC^b^Ml2l*C*^>o 

<£^r, >*U-bJU«WC^A3tl*iSW4I SF 

[ 0 0 2 5 ] £ T B 1 ^^i: (K 
T*«:*iSic^> li^^^n^^KMI SFE 
TQs im^T) t i^0^nf t^^MISF 
ETQnfect^P^fr^^M i SFETOp^ 
I'. 5?5>oc v cn^M j SFETQs, Qn, Qp^rll 

[0 02 6] SKlcciM^9NE»2a»%A$n. 

>l^{blS6 &J&f&Utcfe. tc±x.\Zl' 'J ^ >gr<b^7 



7 

-ical fctechanical R>lishinq> mlC J: 0 Ift&bXM^fr 

K. SSI *Cpa*>l/<**!iM0>^7|->aA«:ttl/, 
^y-fe-lT u<f®£fil Kp3t£»* 3 J^'nSO * 

[0 027 1 MI SFETQs. On, Q P ftUTfl) J: 
#e*f» O . Z <£ft, tcLUZK* * ^tt-CW N 

y^^ftja^mr*., ±s2WK®itAaaiiWNJ» 
fcf£. P12^> y ^ >Kffc«t«>±*w:af bs/ y n 

& F^x?^^*,, cntcjro. l J a > 

[ 0 0 2 8] h 9 <Z>Pi«fl> pl^ * A 3 

tc^^Tp- 1 2 ^Mf^o 56*, S 

fil ±tCSffct' y a >B 1 3«rit?BUft:», jt^ij-kjl 
TlWaJfeSl ©±*4P * h US>* hit (B^jWT) 
BjaHtaMO&fbf U2>^!3 *M#ntC 
x^^f-SCitcj:^ B iaBBSWW)*'- T ^ 
*9©fl«u:-tf-^ F-)^-^-tl3a^^ 

(y>5fcl*fcS> 

n* S**fWMS#14 (V-* % K!W>> *X$tiU/, 
n^**n*4KpMT$S& <*0^> £4*>tT*>i&* 

-Y > > CCiWX^C. Bi2BSSffl£cc 

L D D(Liqhtlv Poped Drain) SKS©V— X, KH > 
n * * *;U&M ISFETQnfei:J>'p?t4 
^9MI SFETQpW3n&. 
[0029] y-hSS9<^>±»«c^y=J>Kfb 
Jgl 6 <fc£*fc?TEOSi*UI8> *«SH/. CMC 

cc. ^ y 2 >igib^ i e <ormo>m{t> y = 1 3 & 

*>^OT2faB$>x**:>?icj:0:3>4? 



(5) 4ffi)2 0 0 1 -2 1 7405 

xfic * * y * jut Wnft ***Tli«3 n* 

-rf*y-b.'lig«SM i SFETQs^/W^n^ *o> 
ft. =2>£* h*-'H 9<C'rt^5tC^i^SK-^$n 

fe*tS»s^y n>ja«rfi«>^r'7 7 ^2 o 

i^2 0i*SiC>ji« tlfc^tti^y a >««:x ? 
10 <«A:t*CMPtt*CWJ*) l/-C*flW*. 

tc. vy a>HfbKl 6©±««Cfc4*WCVDft , CV 
ysi>BI(UR2 l^iifRU^, 7* huWhB (B 
5H*r > ^ L/fc h"7^x y 9 > ^rJ92ZBEHH 

jUjocvy a >HfUR2 ! fedtO'-C-^Ti^V y 2>®tffc 
III 6«rK7^X7*>m o CftW^n* S2^S 

h*-*22, 23. 2 
^. «^>ft, 3>^^h^Jb2 2. 2 3<?>JSSP^^y 
^^KK2 6«K«i/ 1 3>^^F*--'l2 2. 2 3, 

20 2 4<Drt*K^*5r2 7*»J«T*. ^'^^ K*2 6 
(O^^iT !^T. NKi*«ai/ft:ftKS« 1 ^^5 
6 5 0 "C-ClSfceT* C £K J: 7"C. zfy?2 7 

ft Cft&CMP&T'WSU a>*^F*-^22, 
2 3. 2 4^p 9 gjia>^u:^^c:<i;tCcr:->r^T J >» 
[0030]»K, B2K:^J:^. S/»Ja>«U(l 
2 1 ±tC $ > ^ ^ >Jg 2 8 fc J: O ■ f L» a >M( b!^ 2 9 

to«fccwjSiEiK©^i«i2»inp^t«>r**j. t/y a 

30 >^fbJK29k*. br? h»BLfeJ:cf*lJaage9©** 

S2 9liCVDS*cj:oe^t?*^ 
[003 1 ]*«C, @3^^J:^^. S/ya>*fb« 
2 9 _tK7 * h Y M 3 0 &&i£ir2>o "7 * h 

X^il,r^y^>Mfb^2 9fcJ:^^>^A^>|i2 

40 SBI«3 2«:»«T* 0 S^c, V? hfl!BLfc£tfff 1 
j2S2^3 2c>±accii^^ 9 7"«»§S3 

CCt', hUt^ hJ83 0?:7^^iU*> 
^f>Jg2 8Jr*i^f>^t/fc^. 74hUi } Xh 
113 0^7X^t^l'3>Sffci29*x^>^ 

o. c<D^^-^>y$n^>>y =2>»fc« (+ + 5?^ 

[0032] @4^^fJ:^^. 7^U^h 

SO BL*J:cmi SS4S3 2«H8!»€:»S$'I*^. 



.'5 s - 

9 

b l * ct o'^ i m&m Z2it$>yx-r & & 
*>^x^>iix^>?£n*^>y 3>i^ftii 

«, £ C ©x - * > k ^ ^ x ? * 

y |>X? *>^CO'i-fe^Cfem^V SK^fi 

x ? ? > VX& 2>&m&& £ 0 K ? A x ? * > ^cc-j^ 

f> w ^Mffinftfra^xanttt < fb^ 

UK?**. 

[0 03 3] WE, H5K^rj:^. br? h$SBU 

[0034] WC. me^^ct^^. fUa^fffUt 
3 4±«C7* hl/^A^35$MU 7^hH>A 
MS 3 5 * i UT'^ 'J 2 >^{fc£&3 4 fCjl#ttx 
A^-#-^3 8*#JlW'*. CG>x 

[ 0 0 3 5] ? * h h|g3 5K^$n/c^Pti 

ju ,'U*^«*$ n& j: 5 i s> ft u r ft t> 

l/T. 1M F*> *— jUA^s— 
?^^^rx^-*-^^f3Qxr^J:^ft^*i^ft 
Is COtcib. Z>l~*-A,3 8<DfcXKot^C&&ft 

xfi^^r^cift<. x««wftra*. 30 

[ 0 0 3 6] *^-*-A>3 8 M'hlllXlfltCJfllS 
ft£#, b-? b&BLh&'l^-t&X'&I&StxZtc 

ii. * * ? 7$f5®ig3 i Jvcfe*? . * 5? 

A^-*-;U3 8*OX<0^0>x ? ^tCfcc^Ctfx 
??>^5gtKi±£WT^ CO>tc&>. ^-*-^3 8 

^•^->^tr^ mBL^?->£mft^r<,>*c^> 

»; *i>mtmx'$>2>* + -? zf$mmz i #x ? ?x «o 

h^^ift*!. b? h^BL^gT-SCiiti^c^ £ 
fc. ^-7*$g@|S3 H2b? h&BLK;fcR/Ct>SU 

4TCfc*>, x*-*-Jl>3 8K35ffiT*C£kStv\> 
[0 03 7] X«U-^-'t,3 8v*b'^ h^BLtC 

$n?cb'^^BLS <c«*«c A <U - - & 3 8 

[0038] @7^^fJ:^^. ^^-*-A3 50 



ftm 2 0 0 1-2 1 7 4 0 5 
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8<C'P9«StC77^3 9«:^^-2>o ^^3 9i*. X,'U 
.'U3 8^F9^^t?^»J = >|^ftK3 4^±^Pcc 
n 5g7«*« ( y > ) & K- ^1/ 'J 2 > 
KtCVD *C^fH U fc^ . C H>> 'J2>fe 

cc^otr^r^o ^xe-cawnr &<"urK4 o*« 

3 9 'J a >m<m 3 4 *iS<fc 0 €ift < . f ft 

^ - * - ^ 3 8 coiduceaawe/a s «fc ^ cc 

[ 0 0 3 9] 3 8 <*>Bra»^*H^T* J: 

c niiS'J >ax-t*y TtA )i - <ii>wtiL£ n 
i^, 4 + ^ 7-ifes§«3 i j: o ito'fflrcww 

7^39 ti»< ».«$n*. + ^ ^ ^$fe^fii3 1 ^x ? 

Btic ^ ju - * - A4i^*UP sn^cifcJ;*. cntcj: 
0^^3 9^br^ HBL {+*y^»»«3 1 ) K 

[ 0 0 4 0 3 C C-cfc ^ tC. ^3 9 

2 > K( US 3 4 $ ^ -So f ft toHm^&co&t* ' s > 

jjnxft«:JHr^c»aift 7 ^39 a^srcs -2>^ 
{^zzmnx-zz. 

[0 0 4 1 ] S38^^ J: *>(C. 7'y?3 9±iC 
TJ^4 0 TK4 0©t#W**. fci 

(WN) , *3?>^>T h^-^ K (T i N) , *^*)V1r 
A YvA K <TaN> , ^3?>r^$^^A^^ h^-Y 
K(TiAIN), *^>^»j2>t^ h^-Y K <T i 
SiN), h?^ K <Ta S » 

N > . >\,T-*Ul'W<{ h" { R u S i > , ^O^r 
K (WB) , *a?>i<7^ F <T » B> . J S> 
V^s^-m \r (TC) , *- J ?^io-?U h <T ! 
C) 9*tM5%'C*&. CJM6<t>*«4«:ffl^fc^yT«4 

o«. ^itc^-r^^ t-'<^^ie«w««ffc«gxgtc 

[0 04 2] /<>JTM4 0tit 1 fei^77^39iJj: 
Of U = >^fb^3 4 <D^a5tC.K»J 7§£4 0 (DH^T 1 * 

*-^3 80ig&) (C<D^^< l Jra4 O^r^CitCj: 
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11 

•1 

[00431 we, ^9^^rj:^u:. ^ya>KfU» 

3 4 _Bci' »J x >MfbSI4 1 fc J: tf^ 'J 3 >g*ft!g4 2 

M4 2CCJL4 3=&^i/^C. C<WL4 3rttCJt^-£A 
[ o 0 4 4 ] f ij 2 >»b»4 ! £ ^ l> ^ >§*{b984 2 

ii. tctjL\tCVD&tc&*>mi&vz&. t/»J 

fc*MC«flW*. ^Ua^BfUU i©Rm*fc<L;ii* 10 
lOOninm. 5 fc . > y ^ >H?<Ul 4 2 t*fgKSfc 

s=& o . 13^ ft^}j^c?«x i/ , * + > $ mmm t 

0. 4nmKT£C<f;&i!y&£t'*U#. Ssys^HfUR 

4 2 7 0 Onini^ic C ftK J: ♦) TsraSO 
* * **V9 t LXm^?Z&ft<Z>l&2 i*7 0 0 «i m <t 

0. *+'<l'*0*fift£l/r4O f F£IUrc&*. 20 

[ o o 4 5 ] n4 3<&&&t\t* *r. *>y a>Brtfc« 

£>. f y 3>KftS3 4CC'¥«<i^JK<, C©^>»J 

3 > Rita 4 2SHOTttttw*<*»3n*. c<ofc 

fct>t:ii*HKfclBd*U:i>. fc£ 

o . 1 3 ju mionas'c^ * * - - > f £ . * 

K4 24JJ:U f t"j2>*fkSl4 !tcx?*>?£&u 
?L4 3*^«8T£o C(Di^>^2W:a 7 * 

t*. ^ y =? >mu&fix v?> ysMftf y ^ >nft. 
^x 7 *>^nii4ftr'mv ^y 3>Rft«4 

2 ? ? > ^TCi 7 * > ^Jfllt 40 

i*. j/ya>»M4 !#^y 2>RfbJg4 2£tfc3SO 

7 *> y^Bgcr 4>t*i:'*>£v y ^ >gffc§g3 4 
*i§Wccx? f>^^cWA». c©fe*!). ma 
Vig[J&<WL4 3&Sl*T^^ h It-cab -?r4>MMt 

[004 6] T$m& 4 5 <C'&&imTO>J: ^ K 0 50 



4HB2001-2174 0 5 
1? 

JL4 3 &*3«>&t» J: ^ tol^^ £ A&£F^2T£ # 

^ 9 A«<0BJifc*, fc i ^. fcT ! 0 0 n as - 2 0 0 si m i 

V-^ (M4> ^t*. fci^i^. Ru (BtC 
P > i / T H F ^: 0 . 5 s c c m , O z & 5 0 s c c in 
<hT£o fcfcU B t Cpi*^*^^^a-<>^g (C 
. H, <C, H, > -) t'*4 e THFlir^t KD 

f TBi^ut Ac B^«r C V D «fc 0 iM 

(MeCp ) P t (Me ) , iO, i^t^Ci^t 
fe^O. Met*<rf?*S (CH, -> M 

[ 0 0 4 7] *CD«£, 'J ^ >H(t»4 2 ±WP^^ ^ 
A^^xy ?L4 3rt^cc-^JU 

f^^^leit, T8P«S4 5^».«r&. x^* 

[0048] Xte* TBm^A 5 ^s£?%, 0 A 

I 0 0 4 9] <X&. m 1 Ofc^fj:^, 3>«ffc 
84£«:R4lt t T«««B4 5<WMffli4«fB'r-5 0 > 
y 3 >S*ffcfli4 fe 6 x ;hx * 

[0 05 0]*©fit BSTK4 6^^f^ BST 
£. B S T ^4 6 <^>«W*fc iJl 2 0 - 3 0 * m t 

5 0 0 0 0 *C(D&&&m<D£& 

nr. ^ilm^ (no, n, o), (o> )^o> 

©»<C«ffc*ySK: J: ♦JT»*S4 5 <^ B S TII4 6(0^ 
I«:«(W«$WCi«t*, f<f*>fe. BST 
114 60>t^{^if ^/c^«r§t^ aM^U 
rm^^n, 2tc, gH^JEtCfc^C&BSTg4 6£ 

is» u r m^L&Tmmfe 4 5 ^ <ei?® ^ $ t-^t 
co>tc&>. r^4 5^i«$n, rgj^g 

4 5«*:BST^4 6 60^Stc^r^^A<D^fb*9 
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I 0 0 5 1 J We, BST.^4 6 ±^±««ft^«c^« 
^fcflMfrr*. «SJBiUr^ £ffc**>!£. 

[ 0 0 5 2 ] We, m l l «c*-r J: 5ft:, «fflB**J:t>' 
■BSTtt46S:i??>m o CtlfcJ: *J±*«*4 

Wf^o £7c. COi#RiB#*CVy3>S*ftW4 1 
x 9 * > ^ <yc ist C ncc J: D WZLBHMK)^ 'J 

[ o o 5 3 ] we. a i 2te*t? J; 5*e, ±&m®4 9 
MS^y a>KfU*5 2««flW*. *"J 2>Brffc« 

5 24*, fci^kSTTEOSKffcttOiegSiCMPStCJ: 
&iMfC J: 0 ftffii&Waf t 0 TflMTC * &<> 1/ L» 3 >U 

7 CC-^^^t? f 'J =2 >Kf bM 5 2 ±te > v 'J T R-Cft 
^^>«5 9tt*A,-#-H>5 6, 5 7 

[ o o 5 4 ] awe. 7-7 o uLqmr&m mm* 
mssmt. u y a >v<ui5 2 ±<e«« 
stv/wy ^>^fbjaS6 1 £%v>±mm'V a>B*ffc« 

6 2cc#e 3(e»j«$n*. tie 3«^y ^>m<tme 
2±te&jft3ftfc7* n^xhig cnnHrr) 
^tr, 2Bt»Dx**>yicj:D»A3n*. rfr 
*>*> . s/ y 2 >Br(Utosx ? * > ?s y 2 >m 
ftsi^x ? ^$n^^g 1 fswox ? ? > ^ 
tc * 0 y 2 > mtm 6^/-7*> ^i/ % e©as/ y 
2 > «f ub^ix ? * > ^3 n^ir 2 ®jshm>x 9 * > ^ 

JCJrD^y 2>gftJg6 1 £x?*>:^r£ e Ctltcj: 

*j . Tjfer'^ >§£{bi£ 5 2 <£'^SJfr jl??>? 

[0 05 5] ^6 3f^<£lg2J2<?g2^li, 
Mfb^^>^^ure6 4<7>Jifa^. lHJ|g6 5 3 &^? 

M P^ct 0 WSI/TTS6 3 1*3 tC(D^^ C <tK £ 
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